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THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


WQ is a 67-year-old male (BMI= 28 kg/m) who presents to your outpatient clinic seeking your advice 
after measuring his blood pressure in the waiting area. He is currently having his metformin 
medication refilled. WQ's medical history includes type 2 diabetes, dyslipidemia, and osteoarthritis. 
His current me ns are metformin, empagliflozin, atorvastatin, and topical diclofenac when 
needed for his knee pain. His most recent bloodwork from 2 months ago: A1C 8%, fasting blood 
glucose 9 mmol/L, LDL 2.5 mmol/L, HDL 1.8 mmol/L. He states that the blood pressure reading was 
155/97 mmHg. He expresses his worry because he has never seen a reading that elevated. 


What is the most appropriate course of action at this time? 


Select one: 
Refer WQ to the emergency department for immediate assessment % 
Let WQ know that this is normal and it should come down by tonight % 


Ask WQ whether he routinely Y 

measures his blood pressure Rose Wang (ID:113212) this answer is correct. If WO measures 

athome: his blood pressure at home, he can be investigated for white coat 
hypertension. 


Recommend anti-hypertensive pharmacological therapy * 


Correct 
Marks for this submission: 1.00/1.00. 


TOPIC: Hypertension 


LEARNING OBJECTIVE: 


Understand when to suspect white coat hypertension in patients. 


BACKGROUND: 


Hypertension occurs when arterial blood pressure is elevated to maintain organ perfusion. The main 
mechanisms within the body that regulate blood pressure are the sympathetic nervous system, the renin- 
angiotensin-aldosterone system, and the kidneys which impact blood volume. Although the complete 
mechanism of hypertension is not completely understood, it is thought that risk factors play a strong role in 
the development of hypertension. These risk factors include: 


* Advancing age 


e Male gender 


Family history of premature CVD 
* Obesity and weight gain 


Excessive alcohol consumption 


Inactivity 

œ Poor diet 

* Smoking 

e Dysglycemia 

e Stress 
White coat hypertension is defined as a patient presenting with elevated blood pressure readings within 
clinical settings. This phenomenon is thought to occur in patients who are nervous or anxious during medical 
visits. Such medical settings include physician's offices, hospitals, out-patient clinics, and community 
pharmacies. When patients present with elevated blood pressure readings, healthcare providers are required 
to investigate possible causes prior to providing pharmacological therapies to treat the high blood pressure. 
In suspected white coat hypertension, healthcare providers should request patients to measure their blood 
pressure regularly at home to get an accurate reading. In some cases, healthcare providers can set up 
automated blood pressure monitors in isolated rooms such that healthcare providers are not present during 
the actual blood pressure reading. 
RATIONALE: 
Correct Answer: 


e Ask WQ whether he routinely measures his blood pressure at home - If WQ measures his blood 
pressure at home, he can be investigated for white coat hypertension. 


Incorrect Answers: 


* Refer WQ to the emergency department for immediate assessment - WQ does not require 
immediate referral. 


e Let WQ know that this is normal and it should come down by tonight - An elevated blood pressure 


warrants further investigation. 


* Recommend anti-hypertensive pharmacological therapy - Anti-hypertensive therapy is not 
appropriate without further investigation and blood pressure readings. 


TAKEAWAY/KEY POINTS: 


Itis important to rule out white coat hypertension when patients present with elevated blood pressure 
readings within medical settings. 


REFERENCE: 


[1] Rabi D, McBrien K, Sapir-Picchadze R et al. Hypertension Canada's 2020 Comprehensive Guidelines for the 
Prevention, Diagnosis, Risk Assessment, and Treatment of Hypertension in Adults and Children. Canadian 
Journal of Cardiology. 2020;36(5):596-624. doi:10.1016/j.cja.2020.02.086 


The correct answer is: Ask WQ whether he routinely measures his blood pressure at home 


Question 2 
aia Six months later, WQ returns to your pharmacy looking for a recommendation for his dry, non- 

j productive cough. WQ's cough is very bothersome and it stops him from going to play bingo with his 
rics friends as he is embarrassed. He feels his quality of life had been greatly reduced due to his 
ea cough. During your patient assessment, you ask WQ if there have been any changes to his health 
+ Fea questa, status or medications. He has no other signs or symptoms of an infection. WQ states nothing has 
s changed besides starting ramipril 1 month ago for his high blood pressure. WQ's blood pressure 


reading today in the pharmacy is 135/80 mmHg. His latest lab values are: A1C=7.6%, FBG=7.5 mmol/L 
and LDL= 2.3 mmol/L. 


What is the most appropriate recommendation for WQ? 


Select one: 


Discontinue ramipril Y 


and AS A a! Rose Wang (ID:113212) this answer is correct. The only effective 


treatment for ACEi-induced cough is stopping the offending agent. 


Dextromethorphan % 
Switch ramipril to perindopril % 
Administer a rapid COVID-19 test X 


Marks for this submission: 1.00/1.00. 
TOPIC: Hypertension 


LEARNING OBJECTIVE: 
Understand how to manage an ACE-i induced cough. 


BACKGROUND: 


ACE inhibitors (e.g. ramipril, perindopril, and lisinopril) inhibit the Angiotensin Converting Enzyme (ACE) 
which normally converts angiotensin | (AT-I) to angiotensin II (AT-II). Relevant side effects include dry cough, 
hyperkalemia, and angioedema (rare). 


The onset of an ACEi-induced cough can vary. It can be anywhere from hours to 4 weeks. There have even 
been reports of a delayed onset of 6 months. ACE-I induced coughs are dry and non productive in general, 
but patients can also experience hacking, tickling, and scratching of their throat. 


The treatment of an ACEi-induced cough is to stop the offending agent. The most common alternative is 
implementing another antihypertensive such as an ARB or DHP CCB, with the specific agent chosen 
depending on the patient's other comorbidities. It is important to counsel patients that resolution of cough 
can take 1-4 weeks after discontinuation, and in some cases even up to 3 months. 


RATIONALE: 
Correct Answer: 


* Discontinue ramipril and start candesartan - The only effective treatment for ACEi-induced cough is 
stopping the offending agent. 


Incorrect Answers: 


* Dextromethorphan - Adding an agent to treat a side-effect that is very bothersome to the patient is 
not appropriate in this case. 


+ Switch ramipril to perindopril - ACE-i induced cough is a class side effect, switching between agents 
is not appropriate. 


* Administer a rapid COVID-19 test - WQ has no other signs of infection and his onset of cough 
coincides with initiation of ramipril. 


TAKEAWAY/KEY POINTS: 


An ACEi-induced cough should be treated by discontinuing the drug class and switching to an alternative 
antihypertensive. 

REFERENCE: 

[1] Dicpinigaitis PV. Angiotensin-Converting Enzyme Inhibitor-Induced Cough. Chest. 2006;129(1):169S-1735. 
doi:https://doi.org/10.1378/chest.129.1_suppl.169s 


{2} Login. online.lexi.com. https,//onlinelexi.com/Ico/action/doc/retrieve/docid/patch £/76112 
cesid=OwSkJdlygAJ&searchUrl=%2Flco%2Faction%2Fsearch%3Fq%3Dramipril%26t%3 Dname%26acs%3Dfalse%26acq%3 Dramipril 


The correct answer is: Discontinue ramipril and start candesartan 


Question 3 
1D: 55327 


Incorrect 


Fag question 
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Question 4 
1D: 52713 


Correct 


BC is a 29-year-old male (BMI= 23 kg/m?) who has just been diagnosed with hypertension. His family 
doctor educated him about the importance of measuring his blood pressure at home to ensure that 
his new medication candesartan is working for him. BC's recent bloodwork showed significantly 
elevated lipid levels so his family doctor also prescribed rosuvastatin for him. BC cannot remember all 
of the steps he has to follow when taking a blood pressure measurement. 


All of the following are correct regarding obtaining an accurate blood pressure measurement EXCEPT: 


Select one: 
Caffeine and nicotine should be avoided x 


for 60 minutes before measuring blood Rose Wang (ID:113212) this answer is 
pressure incorrect. Both caffeine and nicotine can elevate 


blood pressure. 


Feet should be flat on the ground, not crossed % 
Arm should be bare and supported at heart level % 


Physical exercise should be avoided for 60 minutes Y 


Marks for this submission: 0.00/1.00. 
TOPIC: Hypertension 


LEARNING OBJECTIVE: 
To understand how to accurately measure blood pressure. 


BACKGROUND: 


Blood pressure can fluctuate and may be falsely elevated or depressed if not taken properly. The following 
strategies are recommended to the maximize accuracy of blood pressure readings: 


© Relaxin a quiet place for 5 minutes 


© Sit in a chair with back supported 


Feet flat on the ground, not crossed 


Caffeine and nicotine should be avoided for 60 minutes before measuring blood pressure 


* Physical exercise should be avoided for 30 minutes before measuring blood pressure (e.g. running to 
the doctor's office) 


e Ensure cuff size fits the arm (length of cuff should cover 80-100% of the arm circumference) 


+ Arm should be bare, supported and kept at heart level 


RATIONALE: 


Correct Answer: 


e Physical exercise should be avoided for 60 minutes - Blood pressure is most elevated within 30 
minutes of physical exercise. 


Incorrect Answers: 


* Caffeine and nicotine should be avoided for 60 minutes before measuring blood pressure - Both 
caffeine and nicotine can elevate blood pressure. 


* Feet should be flat on the ground, not crossed - Crossed legs can elevate blood pressure. 


* Arm should be bare and supported at heart level - Raising your arm above heart level leads to 
underestimation of blood pressure and lowering your arm below heart level leads to an 
overestimation. 


TAKEAWAY/KEY POINTS: 


As caffeine, tobacco, and physical activity can affect blood pressure, separate blood pressure measurements 
by 1 hour from caffeine and tobacco and 30 minutes from physical activity. 


REFERENCE: 


[1] Rabi D, McBrien K, Sapit-Picchadze R et al. Hypertension Canada’s 2020 Comprehensive Guidelines for the 
Prevention, Diagnosis, Risk Assessment, and Treatment of Hypertension in Adults and Children. Canadian 
Journal of Cardiology. 2020;36(5):596-624. doi:10.1016/j.cja.2020.02.086 


[2] Blood Pressure Measurement. Hypertension Canada. https://guidelines.hypertension.ca/wp- 
content/uploads/2022/09/HC-BP-Postcard.pdf. 


The correct answer is: Physical exercise should be avoided for 60 minutes 


LP is a 65-year-old male (BMI= 30 kg/m) who has just been diagnosed with hypertension. LP's 
physical activity routine is often restricted due to his frequent gout flares. In the past he would go on 
15 minute walks 6 times per week, but has not been able to do so for a few months now. He has 
gained approximately 15 pounds and is very upset with his current lifestyle. He really wants to get 
back to the life he had a few months ago. LP's current lifestyle consists of binge watching TV shows 
and ordering takeout. All the sodium in his diet causes him to use the washroom more frequently and 
he admits that is really the only time he gets up from his couch. JP's medical history includes type 2 
diabetes, gout, and dyslipidemia for which he takes insulin aspart, insulin glargine, allopurinol, and 
atorvastatin respectively. 


Question 5 
1D: 52714 


Correct 


All of the following are LP's modifiable risk factors for hypertension EXCEPT: 


Select one: 


Sedentary lifestyle * 


Obesity * 
Dysglycemia % 
Age ¥ 2 
Rose Wang (ID:113212) this answer is correct. Age is not a modifiable risk factor. 
Correct 


Marks for this submission: 1.00/1.00. 
TOPIC: Hypertension 


LEARNING OBJECTIVE: 
Understand the different types of risk factors for hypertension. 


BACKGROUND: 
Hypertension occurs when arterial blood pressure is elevated to maintain organ perfusion. The main 
mechanisms within the body that regulate this are the sympathetic nervous system, the renin-angiotensin- 
aldosterone system, and the kidneys which impact blood volume. Although the complete mechanism of 
hypertension is not completely understood, it is thought that risk factors play a strong role in the 
development of hypertension. These risk factors include non-modifiable and modifiable risk factors. The non- 
modifiable risk factors are advancing age, family history, and gender. Modifiable risk factors include obesity 
and weight gain, high sodium diet, excessive alcohol consumption, smoking, dysglycemia, stress, and 
inactivity. 


RATIONALE: 


Correct Answer: 


e Age - Age is not a modifiable risk factor. 


Incorrect Answers: 
+ Sedentary lifestyle - A sedentary lifestyle can be modified by becoming physically active. 
* Obesity - Obesity can be modified by losing weight. 


* Dysglycemia - Dysglycemia can be modified by adopting a healthier lifestyle (e.g. regular exercise and 
healthy meals) 


TAKEAWAY/KEY POINTS: 


The non-modifiable risk factors for hypertension are advancing age, family history, and gender. The 
modifiable risk factors include obesity and weight gain, high sodium diet, excessive alcohol consumption, 
smoking, dysglycemia, stress, and inactivity. 

REFERENCE: 


[1] Rabi D, McBrien K, Sapir-Picchadze R et al. Hypertension Canada’s 2020 Comprehensive Guidelines for the 
Prevention, Diagnosis, Risk Assessment, and Treatment of Hypertension in Adults and Children. Canadian 
Journal of Cardiology. 2020;36(5):596-624. doi:10.1016/j.cja.2020.02.086 


The correct answer is: Age 


SN is a 27-year-old female (BMI= 24 kg/m?) who presents to your outpatient clinic following her 
second trimester check-up with her family doctor. SN is very physically active, she attends zumba and 
biking classes four times per week. She also enjoys yoga and swimming in her pool on the weekend. 
She eats a very healthy, well balanced diet. SN's bloodwork: A1C 5.5%, fasting blood glucose 6 
mmol/L, LDL 1.7 mmol/L, HDL 2.2 mmol/L, ALT 15 U/L (normal range= 3-36 U/L), AST 3 U/L (normal 
range= 0-35 U/L), SCr 80 umol/L (normal range= 50-90 umol/L), iron 22 umol/L (normal range= 11- 
32 umol/L). Her blood pressure readings have been elevated for the past few weeks despite 
employing the non-pharmacologic strategies recommended by her doctor. 


Which of the following is considered a first-line pharmacological treatment option for hypertension in SN? 


Select one: 
Hydrochlorothiazide % 
Hydralazine X 


Labetalol Y 
Rose Wang (ID:113212) this answer is correct. Labetalol is considered a first-line 
option for treating hypertension in pregnancy. 

Amlodipine % 


Marks for this submission: 1.00/1.00. 


TOPIC: Hypertension 


LEARNING OBJECTIVE: 
To understand hypertension treatment in pregnancy. 


BACKGROUND: 


Question 6 
1D: 52716 


Incorrect 


(Sena Feeabacc 


Hypertension occurs when arterial blood pressure is elevated to maintain organ perfusion. The main 
mechanisms within the body that regulate this are the sympathetic nervous system, the renin-angiotensin- 
aldosterone system, and the kidneys which impact blood volume. Although the complete mechanism of 
hypertension is not completely understood, it is thought that risk factors play a strong role in the 
development of hypertension. 


First-line pharmacological treatment options for pregnant patients include methyldopa, labetalol, and long- 
acting nifedipine, These medications have literature to support their use or a strong history of safety in 
pregnancy. Hypertension Canada's guidelines in pregnancy also recommend other beta-blockers (e.g, 
acebutolol, metoprolol, pindolol, and propranolol) for first-line use. Second-line agents include hydralazine, 
clonidine, and thiazide diuretics. ACE inhibitors and ARBs are not recommended during pregnancy, and the 
safety of amlodipine is not well-established 


RATIONALE: 
Correct Answer: 


* Labetalol - Labetalol is considered a first-line option for treating hypertension in pregnancy. 


Incorrect Answers: 
e Hydrochlorothiazide - Thiazide diuretics are an alternative for treating hypertension in pregnancy. 
+ Hydralazine - Hydralazine is an alternative for treating hypertension in pregnancy. 


+ Amlodipine - The safety of amlodipine is not well-established in pregnancy. 


TAKEAWAY/KEY POINTS: 


In pregnancy, first-line options for treatment of hypertension include methyldopa, long-acting nifedipine, 
labetalol, and other beta-blockers (e.g,, acebutolol, metoprolol, pindolol, and propranolol). 


REFERENCE: 


[1] Rabi D, McBrien K, Sapir-Picchadze R et al. Hypertension Canada's 2020 Comprehensive Guidelines for the 
Prevention, Diagnosis, Risk Assessment, and Treatment of Hypertension in Adults and Children. Canadian 
Journal of Cardiology. 2020;36(5):596-624. doi:10.1016/j.cja.2020.02,086 


The correct answer is: Labetalol 


DP is a 50-year-old female (BMI= 25 kg/m?) who was diagnosed with hypertension approximately 1 
month ago. She had her follow-up ap] her family doctor today. DP has been diagnosed 
with hypertension, rheumatoid arthriti ncy anemia, hypothyroidism, chronic kidney 
disease, and rosacea. DP's met clude ramipril, amlodipine, methotrexate, ferrous fumarate, 
levothyroxine, and topical azelaic acid. DP's blood pressure was 139/82 mmHg at the doctor's office, 
137/80 mmHg at the pharmacy, and 134/80 on average when taking home measurements. DP latest 
lab results: ALT 12 U/L (normal range= 35-100 U/L), AST 20 U/L (normal range= 0-35 U/L), LDL= 1.9 
mmol/L, HDL= 0.87 mmol/L, eGFR= 23 mL/min, A1C= 6.1%, and potassium= 4 mmol/L, fasting 
glucose= 9 mmol/L. DP plays soccer twice weekly and tries to go on 30-minute walks during her lunch 
break every day at work. She enjoys making recipes she finds on Tik-Tok and does not eat out much. 


DP wants to know what her target blood pressure measurement should be. Which of the following is correct? 


Select one: 
<140/90 mmHg X 
<130/80 x 7 SA T 3 F SFA x 
mmHg Rose Wang (ID:113212) this answer is incorrect. This is the blood pressure target for 


individuals with diabetes. 


SBP <120 mmHg Y 
120/80 mmHg % 


Marks for this submission: 0.00/1.00. 
TOPIC: Hypertension 


LEARNING OBJECTIVE: 
To understand the blood pressure targets for different patient populations. 


BACKGROUND: 


The patient's target blood pressure is dependent on his or her comorbid medical conditions and 
cardiovascular disease risk. The following table contains blood pressure targets for each patient population 
group. 


Blood pressure 
targets 


Low risk (no target organ damage or cardiovascular risk factors) < 140/90 mmHg 


Patient population 


Moderate to high risk (target organ damage, 10-year Framingham score risk 10-14%, < 140/90 mmHg 
and multiple cardiovascular risk factors) 


High risk: 
> 50 years with at least one of the following: 
+ Clinical or subclinical cardiovascular disease 


p SBP <120 mmHg 
* CKD (non-diabetic nephropathy, proteinuria <1g/d, eGFR 20-59 ml/min) 


= Fetimated 4N-vaar alnhal eardiqvaceiilar Eraminaham riek ernra > 15% 


Question 7 
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+ Age > 75 years old 


Diabetes < 130/80 mmHg 


DP is considered high risk as she is > 50 years old with cardiovascular disease. 


RATIONALE: 
Correct Answer: 


© SBP <120 mmHg - This is the blood pressure target for individuals considered high-risk by 
Hypertension Canada. 


Incorrect Answers: 


+ <140/90 mmHg - This is the blood pressure target for individuals who are not considered high-risk 
and do not have diabetes. 


e <130/80 mmHg - This is the blood pressure target for individuals with diabetes. 


* 120/80 mmHg - There is no diastolic blood pressure target for high-risk patients. 


TAKEAWAY/KEY POINTS: 


High-risk patients have a systolic blood pressure target of <120 mmHg, patients with diabetes have a target 
of <130/80 mmHg and everyone else has a target of <140/90 mmHg. 


REFERENCE: 


[1] Rabi D, McBrien K, Sapir-Picchadze R et al. Hypertension Canada’s 2020 Comprehensive Guidelines for the 
Prevention, Diagnosis, Risk Assessment, and Treatment of Hypertension in Adults and Children. Canadian 
Journal of Cardiology. 2020;36(5):596-624. doi:10.1016/j.cja.2020.02.086 


The correct answer is: SBP <120 mmHg 


UB is 30-year-old Afro-Caribbean male (BMI=22 kg/m2) diagnosed with hypertension. He has no 
underlying risk factors for cardiovascular disease. UB goes on an 4 hour hike every week with his dog 
and goes to the gym daily. He rotates between cardio and weight-bearing exercise every other day at 
the gym. He loves counting calories and cooking food at home. UB has been under a high amount of 
stress lately as he is currently studying for his bar exams with the intent to become a corporate 
lawyer. UB's dad is also a corporate lawyer and he has dreamed of following in his footsteps ever since 
he can remember. UB does not have any other medical conditions and he only takes a multivitamin 
daily. He also takes pre-workout and post-workout powder with his water before and after his gym 
sessions. 


Appropriate initial therapy includes all of the following, EXCEPT: 


Select one: 


Atenolol 25 mg po daily X 
Indapamide 1,25 mg po daily ¥ 


Ramipril 5 v z y 
AS Rose Wang (ID:113212) this answer is correct. Angiotensin-converting enzyme 
daily inhibitors are not recommended as initial therapy in Afro-Caribbean individuals. 


Amlodipine 2.5 mg po daily *% 


Marks for this submission: 1.00/1.00. 


TOPIC: Hypertension 


LEARNING OBJECTIVE: 
To understand appropriate therapy in patients diagnosed with hypertension. 


BACKGROUND: 


Hypertension occurs when arterial blood pressure is elevated to maintain organ perfusion. The main 
mechanisms within the body that regulate this are the sympathetic nervous system, the renin-angiotensin- 
aldosterone system, and the kidneys which impact blood volume. Although the complete mechanism of 
hypertension is not completely understood, it is thought that risk factors play a strong role in the 
development of hypertension. These risk factors include non-modifiable and modifiable. 


There are 5 classes of medications widely used to reduce blood pressure which include: diuretics, calcium- 
channel blockers (CCBs), angiotensin-converting enzyme inhibitors (ACE inhibitors), angiotensin Il receptor 
blockers (ARBs), and beta-blockers (BB). Alll of these classes of medications can be used first-line for the 
treatment of hypertension. Therapy is chosen initially based on concurrent risk factors. Beta-blockers are not 
used first-line in patients over the age of 60 unless there is an additional indication such as myocardial 
infarction, atrial fibrillation, or congestive heart failure. Also, ACE inhibitors and Angiotensin II Receptor 
Blockers (ARBs) are not used first-line in African American patients due to a decreased response when 
compared to Caucasian patients. 


About 50% of patients will require more than 1 antihypertensive agent to control their blood pressure. 
Greater benefit was shown by combining lower doses of drugs within different classes compared to 
attempting to maximize the dose of a single antihypertensive. Typically the only combination avoided are 
ACE inhibitors and ARBs due to a risk of more side effects and no clear cardiovascular benefit. 


The Afro-Caribbean patient population have decreased plasma renin activity. Therefore medications that act 
against the renin system (eg., ACE inhibitors and ARBs) do not effectively lower blood pressure. However, 


thiazide/thiazide-like diuretics and calcium channel blockers are effective antihypertensives in this patient 
nanulatian Cancidar ucina ACF inhihitare/ARRe only if indicated cuch ac in thnsa renuirina kidney nratectinn 


Question 8 
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Incorrect 
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or those with heart failure. 
RATIONALE: 
Correct Answer: 


+ Ramipril 5 mg po daily - Angiotensin-converting enzyme inhibitors are not recommended as initial 
therapy in Afro-Caribbean individuals. 


Incorrect Answers: 
* Atenolol 25 mg po daily - Beta-blockers can be used as initial therapy in patients < 60 years of age. 


* Indapamide 1.25 mg po daily - This is an appropriate first-line option for uncomplicated 
hypertension. 


+ Amlodipine 2.5 mg po daily - This is an appropriate first-line option for uncomplicated hypertension 


TAKEAWAY/KEY POINTS: 


Angiotensin-converting enzyme inhibitors (ACE inhibitors) and Angiotensin II Receptor Blockers (ARBs) are 
not used first-line in Afro-Caribbean patients due to a decreased anti-hypertensive response compared to 
Caucasian patients, 

REFERENCE: 


[1] Rabi D, McBrien K, Sapir-Picchadze R et al. Hypertension Canada's 2020 Comprehensive Guidelines for the 
Prevention, Diagnosis, Risk Assessment, and Treatment of Hypertension in Adults and Children. Canadian 
Journal of Cardiology. 2020;36(5):596-624. doi:10.1016/j.cja.2020.02.086 


The correct answer is: Ramipril 5 mg po daily 


JR is a 45-year-old female (BMI= 27 kg/m?) who just had her first follow-up with her family doctor 
after being prescribed ramipril for hypertension 2 months ago. JR's major complaint was the dry 
cough she experienced while on her new medication. She would like to try another agent for her 
blood pressure that does not have coughing as a side effect. She goes for morning runs with her 
personal trainer every day and feels her cough is affecting her performance. JR suffers from 
migraines and has also had type 2 diabetes for approximately 1 year. Her medications include 
sumatriptan and metformin. Her last A1C was taken 2 months ago and was 6.7%. JR's family doctor 
decides to start her on amlodipine. 


All of the following are counselling points to review with the patient EXCEPT: 


Select one: 
Amlodipine can cause ankle swelling % 
Amlodipine may cause headaches * 


Amlodipine works by % 
dilating thevarteries Rose Wang (ID:113212) this answer is incorrect. Peripheral arterial 


vasodilation decreases peripheral vascular resistance and blood pressure. 


Amlodipine may cause diarrhea ¥ 


Marks for this submission: 0.00/1.00. 
TOPIC: Hypertension 


LEARNING OBJECTIVE: 


To understand the side effects of calcium channel blockers (e.g., amlodipine) in hypertension management. 


BACKGROUND: 


Hypertension occurs when arterial blood pressure is elevated to maintain organ perfusion. The main 
mechanisms within the body that regulate this are the sympathetic nervous system, the renin-angiotensin- 
aldosterone system, and the kidneys which impact blood volume. Although the complete mechanism of 
hypertension is not completely understood, it is thought that risk factors play a strong role in the 
development of hypertension. 


There are 5 classes of medications widely used to reduce blood pressure which include: diuretics, calcium 
channel blockers (CCBs), angiotensin-converting enzyme inhibitors (ACE inhibitors), angiotensin II receptor 
blockers (ARBs) and beta-blockers (BB). Therapy is chosen initially based on concurrent risk factors. About 
50% of patients will require more than 1 antihypertensive agent and there has been greater benefit shown by 
combining lower doses of drugs within different classes rather than attempting to maximize the dose of a 
single antihypertensive. Typically, the only combination avoided are ACE inhibitors and ARBs due to a risk of 
more side effects and no clear cardiovascular benefit. 


CCBs work by inhibiting the influx of calcium into vascular smooth muscle and cardiac muscle. The CCBs used 
in hypertension (e.g, amlodipine) work more strongly at the vascular smooth muscle level. This blockage of 
calcium leads to peripheral arterial vasodilation and reduced peripheral vascular resistance. Some common 


side effects of this medication include edema (8.9%), palpitations (2%), tachycardia (0.7%), dizziness (3%), 
headaches (8.3%), flushing (3.1%), nausea (2.4%), abdominal pain (1.1%), and fatigue (4.1%). 


RATIONALE: 
Correct Answer: 

+ Amlodipine may cause diarrhea - Diarrhea is not a common side effect of amlodipine. 
Incorrect Answers: 


e Amlodipine can cause ankle swelling - Edema is an adverse effect of amlodipine. 


Question 9 
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Correct 


* Amlodipine may cause headaches - Headaches are an adverse effect of amlodipine, 


+ Amlodipine works by dilating the arteries - Peripheral arterial vasodilation decreases peripheral 
vascular resistance and blood pressure. 


TAKEAWAY/KEY POINTS: 


CCBs work by causing peripheral arterial vasodilation and reduced peripheral vascular resistance. Side effects 
include edema, palpitations, tachycardia, dizziness, headaches, flushing, nausea, abdominal pain, and fatigue. 


REFERENCE: 


[1] Rabi D, McBrien K, Sapir-Picchadze R et al. Hypertension Canada's 2020 Comprehensive Guidelines for the 
Prevention, Diagnosis, Risk Assessment, and Treatment of Hypertension in Adults and Children. Canadian 
Journal of Cardiology. 2020;36(5):596-624. doi:10.1016/j.cja.2020.02.086 


The correct answer is: Amlodipine may cause diarrhea 


THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


TW is a 24-year-old male (BMI= 23 kg/m?) who has just been diagnosed with hypertension. His 
average blood pressure has been 152/91 mmHg over the past 2 weeks. He first noticed his elevated 
blood pressure when he was admitted to the hospital for treatment of a COVID-19 infection. He 
required supplemental oxygen and received treatment with remdesivir. At that time, he did not want 
to start treatment for his high blood pressure because he wanted to try the non-pharmacologic 
recommendations suggested by his attending physician. TW thought his blood pressure normalized 
because he feels better than ever. TW has not been eating out as much as he used to and has 
increased his physical activity to 150 minutes per week. He has also cut down on smoking marijuana 
from three times daily to daily. TW's medical history includes type 2 diabetes and he takes metformin 
twice daily. His doctor said his diabetes is "under control” as his latest A1C was 6.6%. 


Given TW's medical history, which of the following is the most appropriate initial pharmacotherapy? 


Select one: 


Perindopril and ¥ 


amlodipine Rose Wang (ID:113212) this answer is correct. 


Combination therapy is considered first-line in patients with a blood 
pressure >20/10 mmHg above target. 


Candesartan % 
Chlorthalidone * 
Perindopril and indapamide X 


Marks for this submission: 1.00/1.00. 
TOPIC: Hypertension 


LEARNING OBJECTIVE: 


To understand when combination therapy is indicated first-line. 


BACKGROUND: 


Multiple drugs are often required to achieve target blood pressure levels, especially in patients with 
diabetes. Combination therapy should be considered as the first-line option in patients with a blood 
pressure >20/10 mmHg above their target. 


An ACEi/ARB + DHP-CCB is preferred over an ACEi/ARB + thiazide diuretic due to the proven superior 
protection against cardiovascular events. 


RATIONALE: 
Correct Answer: 


* Perindopril and amlodipine - Combination therapy is considered first-line in patients with a blood 
pressure >20/10 mmHg above target. 


Incorrect Answers: 


* Candesartan - Monotherapy is not appropriate as TW's blood pressure is well over his target of 
<130/80 mmHg. 


Chlorthalidone - Monotherapy is not appropriate as TW's blood pressure is well over his target of 
<130/80 mmHg. 


© Perindopril and indapamide - Combination of an ACEi/ARB + DHP-CCB is preferred over ACEi/ARB + 
thiazide-like diuretic. 


TAKEAWAY/KEY POINTS: 


Combination therapy should be considered as the first-line option in patients with a blood pressure >20/10 
mmHg above their target. The preferred combination is an ACEi/ARB + DHP-CCB. 


REFERENCE: 


[1] Rabi D, McBrien K, Sapir-Picchadze R et al. Hypertension Canada's 2020 Comprehensive Guidelines for the 
Prevention, Diagnosis, Risk Assessment, and Treatment of Hypertension in Adults and Children. Canadian 
Journal of Cardiology. 2020;36(5):596-624. doi:10.1016/j.cja.2020.02.086 


The correct answer is: Perindopril and amlodipine 


Question 10 


1D: 52723 


What would be your recommendation if TW's average blood pressure was 135/90 mmHg? 


Corect Select one: 


Indapamide % 

Hines Amlodipine % 

Ramipril 
5) Rose Wang (ID: 113212) this answer is correct. 

ACE: tr AIRS rare tha preferred first line treatment option in patients AR 


Verapamil X 


Marks for this submission: 1.00/1.00. 


TOPIC: Hypertension 


LEARNING OBJECTIVE: 
To understand first-line therapy for patients with diabetes and hypertension 


BACKGROUND: 


Patients with diabetes in addition to the factors listed below should start with an ACE inhibitor or ARB (if the 
ACE inhibitor is not tolerated): 


* Cardiovascular disease 
© Kidney disease 
© Microalbuminuria 
e Cardiovascular risk factors 

Ifa patient's blood pressure remains uncontrolled despite being on optimal or maximally tolerated dose, 


another antihypertensive agent should be started. As per the ACCOMPLISH trial, it is preferable to add a 
DHP-CCB to a patient who is already on an ACE inhibitor. 


Dihydropyridines (DHPs) preferentially bind L-type calcium channels in vascular smooth muscle, resulting in 
vasodilatation and lowering of blood pressure (BP) whereas non-DHPs (verapamil and diltiazem) have equal 
effects on L-type calcium channels in the myocardium and the vasculature and preferentially bind calcium 
channels at the sinoatrial and atrioventricular node. Non-DHP CCBs are less potent vasodilators than DHPs 
and are associated with a decrease in heart rate and contractility. 


RATIONALE: 


Correct Answer: 
* Ramipril - ACEi or ARBs are the preferred first-line treatment option in patients with diabetes. 
Incorrect Answers: 


* Indapamide - This is a second line add-on therapy for patients with diabetes. 


* Amlodi 


e - This is a second line add-on therapy for patients with diabetes. 


* Verapamil - Non-DHP CCBs are not used in hypertension. 


TAKEAWAY/KEY POINTS: 
ACEI/ARBs are the agents preferred to control blood pressure in patients with diabetes. 
REFERENCE: 


[1] Rabi D, McBrien K, Sapir-Picchadze R et al. Hypertension Canada's 2020 Comprehensive Guidelines for the 
Prevention, Diagnosis, Risk Assessment, and Treatment of Hypertension in Adults and Children. Canadian 
Journal of Cardiology. 2020;36(5):596-624. doi:10.1016/j.cja.2020.02.086 

[2] Basile J, The Role of Existing and Newer Calcium Channel Blockers in the Treatment of Hypertension. The 
Journal of Clinical Hypertension. 2004;6(11):621-629. doichttps://doi.org/10.1111/).1524-6175.2004,03683.x 


The correct answer is: Ramipril 
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